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Introduction Locomotor-driven oculomotor behavior Visuo-vestibular reflexes
Body and head movements require compensatory eye Stages Optok|net|c reflex (OKR)

adjustments to maintain a stable visual field. Our previous Left eye

findings from in vitro experiments on Xenopus laevis revealed
that during locomotion, such gaze stabilization is produced —left

not only by classical visuo-vestibular reflex feedback but also Left eye 20°
by feed-forward signaling from the spinal locomotor central Right eye -left stage 52

pattern generator (CPQG) itself. However, the latter's precise 20° _right
influence on oculomotor behavior remains poorly understood. Tail N_ "~ \/ L AVAVAVA W\/ -right visual field W

Here, we aimed to provide a fine in vivo quantification of scrolling 0.25Hz

compensatory eye movements produced by the locomotor 50 ms 50 ms 200 ms 200 ms o 58
CPG efference copy before metamorphosis, during larval Eye/tail amplitude correlation Phase relationship Gravito-inertial reflex (gVOR)
undulatory swimming. More_over, we studied in th_e same 15, R?=0.09 ns R2=( 76 *** 0.8- * Eye stage 45 W Left eye
stages the development of visuo-vestibular reflexes in order - T eft
to explore the relationship between the maturation of the 5 § stage 48 DA &5 t =5 000
efference copy signal and that of visuo-vestibular reflexes. QO 4. £ 06 i 7 Stage /\/\/\/
- 5 10 5 S right
Our results show that a co-maturation of the two systems 2 S € Tail vertical head 9
ensures a high degree of compensatory eye movement at all Q £ © 04 |eft rotation 0.25Hz =" “—" N -
developmental stages. % 5- r s stage 58
O L 0.2- rlght oS
n @) 0= Angular reflex (aVOR)
= ms
Materials and Methods N | | | 0.0. 160 ms Left eye
Recordings of locomotor and oculomotor behavior: Movement 0 10 20 30 40 45 48 52 55 58 stage 49 @~ I~ Rﬁ?hftt eye
patterns of Xenopus tadpoles (stages 40 to 58), which were fixed Tail amplitude (°) Stage ©

by the head on sylgard inside a petry dish, were recorded by a high
frequency camera placed above. 3 angles from the body axis were
measured from video recordings using home-made software: i, talil
angle; ii, left eye angle; iii, right eye angle.

e \\//\//\/\/ 20°
horizontal head \/\/\/\ .
rotation 0.5Hz right

=» Correlation between eyes and tail amplitude increased from
stage 45 to stage 58 (Kruskal-Wallis test, p = 0.05) during
development.

Visuo and vestibular stimulation: With the same recording setup, Gain/tail amplitude correlation s >
the petry-dish was placed on a turn (vertical and horizontal axis) 1.0 R?>=0.34 * R?=0.01 ns 0.4- ! (FM Lambert, R Baker and HSStraka, unpublished data)
table in order to stimulate vestibular reflexes. A small drum - 3 0.2- e = 3 observations ®= 2 observations )
centered on the table provided visual stimuli to induce optokinetic 0. 8' B = 15 1.0
reflexes. c o 0.0- ~ 0.8- otolith vestibular
= 0 6' o © ()] % &\/ . C ] i
Recording setup : ‘Head fixed’ Angles measurement '© 5% -0.2 1 5 'S 0.6-_ = 4 optokineticj
O 0. 4- S S O
- camera | © c -0.4- Q 0-4__ % ...... °
cold white & W 0-2- S -0.6- o 0.2-
E ERE . 0 T 7/’ksemicircular canal vest.
Tt,. -, . 0.0 T T . T . T . 1 '0.8 T T T T T T T T T O ' ! ! ! ! ! ' llll !
| Pl ae— E 0 10 20 30 40 45 48 52 55 58 000 020 040 060 080  1.00 45 46 47 48 49 50 51 52 58
disk e \ < Tail amplitude (°) Stage Phase (Lambert et a, 2006 Xenopus larval stage
el | \ \ =» Correlation between gain and tail amplitude dropped from stage => Phase relationship stability increased from =>During development, first visuo-vestibular reflexes appaired at
W*LED“.@,» @ 45 to stage 58 (Kruskal-Wallis test, p =0.01) during development. stage 45 to stage 58. stage 45 and 47. The gain of theses reflexes increased from stage
o S horizortal axis ‘ 4510 52, thereafter remain stable.
Model validation -
Free swimming 100 To validate our head- Pers pectwes Conclusion
)l o 50 - fixed preparation Locomotion and vestibular stimulation o Limb-driven convergent eye mvt Visiovestibular | Semicircular canal
| eft 2 . model, we compared Left eye © left | |Larval Bl =
Tail [10 " % 401 the frequency and | W“WW‘ I: ) W [20 Staggs
oS amplitude of tail Right eye rght Right eye rght Early b Complex larval undulatory swimmi
. . N2 Wt AT arly basic swim omplex larval unaulatory swimmin
| S e Undulations during left Sl ot | oIS p undulatory g
Head fixed N g5, swimming  fied  free and head-fixed Ta|I 20° "%D Left hlp\/\/\/\ [
5201 | locomotion. In both hor right | Limb-based angle Tail-driven _
S orizontal head g i right
Tai |:1|oe°ﬁ 2 o T cases, these [ rotaton05Hz — 0 T adult swimming 500 ms O | | evemvs
right & 12‘ . , parameters were | | | | — Analvze oculomotor behavior correlated with limb | | = Locomotor efference copy-driven oculomotor behavior appears
_ 3 . | within a similar => Explore effects of vestibular stimulation during spontaneous y ts at bostmet oy o st at stage 42 along with otolith and visual reflexes, and co-matures in

swimming fixed
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